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7KH ILQGLQJV RI WKLV UHIOHFW FXUUHQW OLPLWDWLRQV RI HOHFWURPRELOLW\ IRU FLW\ ORJLVWLFV )XUWKHUPRUH WKH ILQGLQJV
FRQWULEXWHWRVXSSRUWJRYHUQPHQWVLQGHYHORSLQJVWHHULQJWRROVIRUWKHXVHRIDOWHUQDWLYHHQHUJLHVIRUYHKLFOHV

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGVFLW\ORJLVWLFVHOHFWURPRELOLW\)(9/&9PXOWLDJHQWDQDO\VLVXUEDQGHOLYHULHV

&RUUHVSRQGLQJDXWKRU7HOID[
(PDLODGGUHVVYHUHQDHKUOHU#GOUGH
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the 
Transport Research Arena 2012 Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
787 Verena Ehrler and Paul Hebes /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  786 – 795 
%DFNJURXQGDQGPRWLYDWLRQ
6FRSHRI5HVHDUFKDQG2EMHFWLYHV
:LWKLQWKHFRPLQJ\HDUVLWLVH[SHFWHGWKDWWKHSHUFHQWDJHRIRXUJOREDOSRSXODWLRQOLYLQJLQFLWLHVDQG
XUEDQDUHDVZLOOULVH IURPWRGD\WRDURXQG81$OUHDG\WRGD\WKRXJK LW LVDFRPPRQ
SUREOHPLQPRVWFLWLHVWKDWURDGVDUHFRQJHVWHGXVXDOO\DURXQGWKHUXVKKRXUEXWRIWHQDOVRGXULQJ WKH
QRUPDOZRUNLQJKRXUV7KHVHFRQJHVWLRQVDUHLQSDUWFDXVHGE\LQGLYLGXDOWUDIILFLQFOXGLQJFRPPXWHUVRQ
WKHLUZD\ WRZRUNDQGEDFNKRPH$VXEVWDQWLDO DPRXQWRI WUDIILF WKRXJK LVGHULYLQJ IURP LQQHUXUEDQ
ORJLVWLFV,Q%HUOLQXSWRRQHWKLUGRIWKHWUDIILFYROXPHLVGXHWRFRPPHUFLDOWUDQVSRUW6HQ6WDGW
7KHVHLQFOXGHGHOLYHULHVE\DOOVRUWVRIORJLVWLFVSURYLGHUVUDQJLQJIURPWKHVKRSVRZQORJLVWLFDOVHUYLFHV
WRH[SUHVV VHUYLFHVRU LQWHJUDWRUV HJ'+/717836)HG([ IUHLJKW IRUZDUGHUVRUPDLO 0HQJH	
+HEHV
,W LV WR EH H[SHFWHG WKDW ZLWK WKH SUHGLFWHG JURZLQJ QXPEHU RI LQKDELWDQWV RI XUEDQ VSDFHV XUEDQ
ORJLVWLFV ZLOO DXJPHQW LQ WKH FRPLQJ GHFDGHV 6HQ6WDGW  :LWK LWV DXJPHQWDWLRQ WUDIILFUHODWHG
HPLVVLRQVDUHERXQGWRULVHXQOHVVYHKLFOHWHFKQRORJLHVDQGHVSHFLDOO\HQJLQHWHFKQRORJLHVDUHFKDQJLQJ
(XURSHDQ&RPPLVVLRQ2QHRSWLRQRIFKDQJHGLVFXVVHGZLGHO\LQUHFHQW\HDUVLV WRPRYHDZD\
IURPWKHFXUUHQWO\ZLGHO\VSUHDGXVHRIGLHVHOHQJLQHVDQGIXHOSRZHUHGYHKLFOHVWRHOHFWURPRELOLW\ IRU
ORJLVWLFYHKLFOHVXVHGLQFLWLHV7KHWHFKQRORJLHVGHYHORSHGIRUORJLVWLFVVRIDUYDU\IURPK\EULGWRIXOO\
HOHFWULF YHKLFOHV IURP ³DGGRQ SDFNDJHV´ IRU DOUHDG\ XVHG YHKLFOHV WR HQWLUHO\ QHZO\ GHYHORSHG FDUV
YDQV ORUULHVDQG WUXFNV$IWDEX]]DPDQ	0D]ORXPL'HVSLWHDOO WKHVH WHFKQRORJLHVDQGYHKLFOHV
GHYHORSHG OLWWOH LV NQRZQ VR IDU DERXW WKH LPSDFWRQXVHUV DQG WKHLU DFFHSWDQFHRI WKHVH WHFKQRORJLHV
)LUVW WHVW DFFRPSDQLHG E\ WKRURXJK UHVHDUFK FDQ FRQWULEXWH WR EHWWHU XQGHUVWDQGLQJ XVHU QHHGV DQG
H[SHFWDWLRQV WRZDUGV HOHFWULF YHKLFOHV 7KLV NQRZOHGJH LV LPSRUWDQW LQ RUGHU WR HQVXUH WKDW IXUWKHU
GHYHORSPHQWV DV ZHOO DV DFFRPSDQ\LQJ SROLWLFDO DQG RUJDQLVDWLRQDO PHDVXUHV HQDEOH DQG VXSSRUW D
VXFFHVVIXOLQWURGXFWLRQRIHOHFWULFYHKLFOHVIRUFLW\ORJLVWLFVLQRUGHUWRDFKLHYHDUHGXFWLRQRIHPLVVLRQV
FDXVHGE\XUEDQORJLVWLFV
%DVHGRQDUHVHDUFKSURMHFWUXQLQ%HUOLQLQFRRSHUDWLRQZLWK'+/DQGWKHIUHLJKWIRUZDUGHU0H\HU	
0H\HU WKH LPSDFW RI HOHFWURPRELOLW\ RQ XUEDQ ORJLVWLFV LV UHIOHFWHG DQG WKH H[SHFWDWLRQV DVZHOO DV WKH
H[SHULHQFHRIWKHYDULRXVLQYROYHGVWDNHKROGHUVLVDQDO\VHG%DVHGRQWKLVH[DPSOHILUVWFRQFOXVLRQVFDQ
EHGUDZQRI WKHDGYDQWDJHVDQGFKDOOHQJHVRIHOHFWURPRELOLW\ IRUXUEDQGHOLYHU\FRQFHSWVE\PHDQVRI
WUDQVIHU7KHUHVHDUFK LVFORVLQJZLWKDQRXWORRNRQRSSRUWXQLWLHVDQG OLPLWDWLRQVRIHOHFWURPRELOLW\ IRU
ORJLVWLFV LQ FLWLHV DQG E\ UHIOHFWLQJ LQ KRZ IDU WKLV QHZ WHFKQRORJ\ FDQ FRQWULEXWH WR D UHGXFWLRQ RI
WUDQVSRUWDWLRQUHODWHGHPLVVLRQVLQXUEDQDUHDV
&DVHVWXG\±%HUOLQ
:LWKPLOOLRQ LQKDELWDQWV DQG FRYHULQJ DQ DUHDRIPRUH WKDQNPð%HUOLQ LV RQHRI(XURSH¶V
FLWLHVRQWKHIRUHIURQWRIHQFRXUDJLQJWKHVHDUFKIRUQHZDQGDOWHUQDWLYHWUDQVSRUWWHFKQRORJLHV2QHRIWKH
WRSLFV VXSSRUWHG LQ WKLV FRQWH[W LV WKH LPSOHPHQWDWLRQ RI HOHFWURPRELOLW\ 6HYHUDO RUJDQLVDWLRQV DQG
LQLWLDWLYHVZLWKLQWKHDUHDRI%HUOLQDQG%UDQGHQEXUJKDYHEHHQLQYROYHGLQDVHULHVRIWULDOVUHJDUGLQJWKH
XVDELOLW\RIHOHFWURPRELOLW\:KHUHDVPRVWRI WKHPIRFXVRQ WKHDSSOLFDELOLW\RI IXOO\HOHFWULFRUK\EULG
HQJLQHVRQSDVVHQJHUFDUVWKHWHVWVHULHVDQDO\VHGKHUHLVRQHRIWKHYHU\IHZUXQLQUHJDUGVWRORJLVWLFV
VHUYLFHV LQ XUEDQ DUHDV 7KLV SLORW SURMHFW LV VXSSRUWHG E\ WKH LQLWLDWLYH ³0RGHOOUHJLRQ %HUOLQ
%UDQGHQEXUJ´DQLQLWLDWLYHEDFNHGXSE\WKH*HUPDQ)HGHUDO0LQLVWU\RI7UDQVSRUW%XLOGLQJDQG8UEDQ
'HYHORSPHQW7KHSURMHFWVWDUWHGLQVXPPHUDQGZDVVFKHGXOHGIRUHQGLQJLQDXWXPQ
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7KHSURMHFWLWVHOIFRQVLVWVRIWZRORJLVWLFVSURYLGHUV±'+/DQGWKHIUHLJKWIRUZDUGHU0H\HU	0H\HU
ZKLFKWHVWUXQIXOO\HOHFWULFYHKLFOHV)(9IRUXUEDQGLVWULEXWLRQVHUYLFHVLQ%HUOLQ:KHUHDV'+/KDV
HTXLSSHG WKUHH YDQV ,YHFR (FR'DLO\ (OHFWULF XS WR W JURVV YHKLFOH ZHLJKW ZLWK EDWWHULHV IRU D
SRWHQWLDOUDQJHRINPWKHIUHLJKWIRUZDUGHU0H\HUDQG0H\HUXWLOL]HVWZRVPDOOHUORUULHVZLWKDJURVV
YHKLFOHZHLJKWRIXSWRWRQVZKLFKZHUHFRQYHUWHGLQWR)(9V7KHORUULHVDUHSRZHUHGE\WZRNJ
EDWWHULHVZKLFKDOORZIRUDUDQJHRIDOPRVWNPZLWKRXWUHFKDUJLQJ$OOYHKLFOHVDUH WHVWHGRYHUWKH
SHULRG RI DQ HQWLUH \HDU 7KH &(3 SURYLGHU '+/ RSHUDWHV WKH YDQV IRU LWV GHOLYHU\ URXWHV LQ WZR
UHVLGHQWLDO DUHDV RI %HUOLQ HDFK RI WKHPZLWK WKHLU RZQ KLJK VWUHHW RIIHULQJ D IXOO UDQJH RI VKRSV DQG
EXVLQHVVHVIRUGDLO\UHTXLUHPHQWVLQFOXGLQJGHSDUWPHQWVWRUHVDQGVKRSSLQJPDOOV0H\HU	0H\HUWKH
IUHLJKW IRUZDUGHU RSHUDWHV WKHLU ORUULHVZLWKLQ WKH FLW\ FHQWUH RI %HUOLQ IRU GHOLYHULHV WR D EUDQFK RI D
PDMRUWH[WLOHUHWDLOHUZKRVHGHOLYHU\UDPSLVORFDWHGLQVLGHDQXQGHUJURXQGSDUNLQJORW
7KH UHVHDUFK PHWKRGRORJ\ WR DFFRPSDQ\ WKH WULDOV UXQ LQ %HUOLQ LV EDVHG RQ D V\VWHPLF DSSURDFK
7KHUHIRUHDQGLQRUGHUWRUHIOHFWLQKRZIDUHOHFWULFYHKLFOHVDUHDUHDODOWHUQDWLYHWRFODVVLFIXHOHQJLQHV
QRWRQO\WKHYHKLFOHVWHFKQLFDODGHSWQHVVLVWDNHQLQWRDFFRXQW)XUWKHUPRUHDVWURQJHPSKDVLVLVSXWRQ
WKHUHDFWLRQVRIWKHPXOWLSOHVWDNHKROGHUVRIXUEDQORJLVWLFVHUYLFHV'XULQJWKHPRQWKVRIWKHSLORWSKDVH
WKH\ZHUHLQWHUYLHZHGLQRUGHUWRFDSWXUHWKHLUH[SHULHQFHDQGSHUFHSWLRQRIWKH)(&V7KHVWDNHKROGHUV
LQYROYHGZHUH
x 'ULYHUV
x 6KLIWPDQDJHUV
x &XVWRPHUVRIGHOLYHULHV
x 1HLJKERUVWRFXVWRPHUVRIGHOLYHULHV
'ULYHUVDQGVKLIWPDQDJHUVZHUHLQWHUYLHZHGDWWZRSRLQWVLQWLPHRIWKHSURMHFWDWWKHYHU\EHJLQQLQJ
RIWKHSLORWSURMHFWDQG³H[SRVW´LHSULRUWRWKHGHOLYHU\RIWKHYHKLFOHVWKH\ZHUHLQWHUYLHZHGLQWVHH
)LJXUH7LPLQJ2I ,QWHUYLHZV$QG4XHVWLRQQDLUHV DVZHOO DV DIWHU D WHVWSHULRGRI WKHYHKLFOHV RI D
PLQLPXPRIVHYHQZHHNVLQRUGHUWRHQVXUHDKDELWXDOLVDWLRQ7KHUHIRUHWKLVVHFRQGSHULRGRILQWHUYLHZV
WWRRNSODFHLQVXPPHU$OVRLQWHUYLHZVZLWKFXVWRPHUVRIGHOLYHULHVDQGQHLJKERUVWRRNSODFHLQ
WLQVXPPHUIROORZLQJDPLQLPXPRIWKUHHPRQWKVRIWKHWHVWUXQLQRUGHUWRJHQHUDWHYDOLGDQG
UHOLDEOHIHHGEDFN

-XO\ $XJ 6HS 2FW 1RY 'HF -DQ )HE 0DUFK $SULO 0D[ -XQH -XO\ $XJ 6HS
SURMHFWGXUDWLRQ
WHVWUXQRI)(9V
 
W
,QWHUYLHZVTXHVWLRQDLUHV
H[DQWH ZLWK VKLIWPDQDJHUV
DQGGULYHUV
W
,QWHUYLHZVTXHVWLRQDLUHV
H[SRVW ZLWK VKLIWPDQDJHUV
DQGGULYHUV
W
,QWHUYLHZVZLWK FXVWRPHUVRI
GHOLYHULHVDQGQHLJKERXUVWR
FXVWRPHUV RIGHOLYHULHV 
)LJ7LPLQJ2I,QWHUYLHZV$QG4XHVWLRQQDLUHV
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,WZDVWKHFHQWUDODLPRIWKHHPSLULFDOUHVHDUFKWRLQYHVWLJDWHWKHXVHUEHKDYLRUWKHSHUFHSWLRQRIWKH
YHKLFOHV DQG WKHLU XVH DVZHOO DV WKHYHKLFOHV¶ DFFHSWDQFH)RU WKLV SXUSRVH LQWHUYLHZVZHUH UXQ LQ WKH
IRUP RI SHUVRQDO LQWHUYLHZV EDVHG RQ TXHVWLRQQDLUHV ZLWK RSHQ TXHVWLRQV FRPSOHPHQWHG E\ PXOWLSOH
FKRLFHTXHVWLRQQDLUHV ,Q DGGLWLRQ WR WKH LQWHUYLHZVGULYHUVZHUHREVHUYHGE\ WKH UHVHDUFKLQJ VWDII DQG
URXWHVRIWKHYHKLFOHVZHUHORJJHGLQDORJERRN7DEOH5HVHDUFK0HWKRGRORJLHVJLYHVDQRYHUYLHZRQ
WKHUHVHDUFKWHFKQLTXHVDSSOLHG
7DEOH5HVHDUFK0HWKRGRORJLHV
 2EVHUYDWLRQSHULRGQXPEHURITXHVWLRQQDLUHVW W
6KLIWPDQDJHUV ,QWHUYLHZ ,QWHUYLHZ
GULYHUV 4XHVWLRQQDLUH/RJJHGURXWHV
4XHVWLRQQDLUH
2EVHUYDWLRQWKURXJKUHVHDUFKHUV
ORJJHGURXWHV
&XVWRPHUV  ,QWHUYLHZ
1HLJKERUV  ,QWHUYLHZ

*HQHUDOO\ WKH LQWHUYLHZV IRFXVHG RQ TXDOLWDWLYH UDWKHU WKDQ TXDQWLWDWLYH IHHGEDFN ,QWHUYLHZHG
FXVWRPHUDQGQHLJKERUVKDGDYHU\KHWHURJHQHRXVEDFNJURXQGLQFOXGLQJPHQDQGZRPHQLQQHDUO\HTXDO
SDUWVDQGFRYHULQJYDULRXVSURIHVVLRQDOEDFNJURXQGVDVZHOODVDOODJHJURXSV$OOTXHVWLRQQDLUHVRIIHUHG
WKH LQWHUYLHZHHV WKH SRVVLELOLWLHV RI UHPDLQLQJ DQRQ\PRXV LQ RUGHU WR HQVXUH PD[LPXP RSHQQHVV DQG
VXSSRUWRIWKHLQWHUYLHZHHVGXULQJWKHSROO
:KDWZHNQRZ±6WDWHRIWKH$UW
(OHFWULFYHKLFOHVDUHQRWDQHZLQYHQWLRQ)LUVW)(9ZHUHEXLOWEDFNDURXQGWKHEHJLQQLQJRIWKHODVW
FHQWXU\6SHUOLQJ7KHXVHRIHOHFWULFLW\IRUYHKLFOHVFRXOGQRWEHYDVWO\HVWDEOLVKHGWKRXJK,QYHU\
VSHFLILFILHOGVHJWKHGHOLYHU\RIGDLU\SURGXFWVWRKRXVHKROGVLQWKHHDUO\KRXUVRIWKHGD\LQWKH8.
HOHFWULFYHKLFOHVFRXOGEHHVWDEOLVKHG2QO\GXULQJWKHODVW\HDUVLQVHDUFKRIDOWHUQDWLYHHQHUJ\VRXUFHV
WRIXHOHOHFWULFLW\ZDV³UHGLVFRYHUHG´,QWKHPHDQZKLOHVHYHUDO2ULJLQDO(QHUJ\0DQXIDFWXUHUV2(0
GHYHORSHGHOHFWULF/LJKW&RPPHUFLDO9HKLFOHV/&97KHPDUNHWVWLOODSSHDUVWREHYHU\OLPLWHGWKRXJK
DQGHOHFWULFYHKLFOHVIRUORJLVWLFVHUYLFHVDUHQRWZLGHVSUHDG/LHYHQHWDO7URPPHUHWDO
$VDFRQVHTXHQFHQRWPXFKLVNQRZQRQKRZWKHXVHRIHOHFWULFHQJLQHVLPSDFWVORJLVWLFDOVHUYLFHVDQG
FRPPHUFLDOWUDQVSRUWLQJHQHUDODQGLQXUEDQDUHDVLQSDUWLFXODU5HVHDUFKUHODWHGWRWKHILHOGRIWKHXVHRI
HOHFWULF YHKLFOHV IRU&RXULHU DQG([SUHVV 3DUFHO 6HUYLFHV&(36 DQG ORJLVWLF VHUYLFHV VR IDU FRYHUV WKH
FRPELQDWLRQ RI )(9V DQG XUEDQ FRQVROLGDWLRQ FHQWHUV LQ /RQGRQ %URZQH HW DO  DV ZHOO DV WKH
LQWHUPRGDOFRPELQDWLRQRIOLJKWUDLODQGHOHFWULFGLVWULEXWLRQYHKLFOHV$UYLGVVRQ
:LWKLQWKHSURMHFWSUHVHQWHGKHUHWKHIRFXVZDVRQWKHXVHRI)(9VIRULQQHUXUEDQ&(3VDVZHOODV
GHOLYHULHV'HVSLWH WKH IDFW WKDW RQ DPDFUR OHYHO WKHVH WUDQVSRUW VHUYLFHV RQO\ DFFRXQW IRU D UHODWLYHO\
VPDOOVKDUHRI WUDIILF WKHLUFRQWULEXWLRQ WR WKHGHQVHXUEDQ WUDIILF LVRI LQWHUHVWHYHQPRUHGXH WR WKHLU
YHU\ VSHFLILF URXWLQJ SDWWHUQV*LYHQ WKHLU UHODWLYHO\ VKRUW URXWHV LQPHWURSROLWDQ DUHDV ±&(3 VHUYLFHV
GULYHGLVWDQFHVRIDQDYHUDJHRIOHVVWKDQNPSHUGD\±WKH\VHHPWREHDILHOGRIXVHYHU\DGDSWIRUD
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PRYHWRHOHFWULFHQJLQHVLQVWHDGRIIXHORUGLHVHOPRWRUV)XUWKHUPRUHVXFKDVZLWFKWRHOHFWULFYHKLFOHV
IRU&(3 VHUYLFHV FRXOG WKHUHIRUH FRQWULEXWH WR D UHGXFWLRQ RI HPLVVLRQV LQ WKHPRVW VHQVLEOH DUHDV WKH
GHQVHO\ SRSXODWHG LQQHU XUEDQ SDUWV RI WRZQV RIWHQ FKDUDFWHUL]HG E\ VFKRROV NLQGHUJDUWHQV KRVSLWDOV
HWFDVLQQHUXUEDQGHOLYHULHVLPSDFWWKHHQWLUHXUEDQFRPPXQLW\0HQJH	+HEHV6WDNHKROGHUV
FRQVLGHUHGRI LPPLQHQW LPSRUWDQFH WR WKHSURMHFW WKHUHIRUHQRWRQO\ZHUH WKHGULYHUV RI WKH)(9VDQG
WKHLUVKLIWPDQDJHUVEXWDOVRWKHFXVWRPHUVRIWKHGHOLYHULHVDQGWKHQHLJKERUVRIWKHVHGHOLYHULHV
6WDNHKROGHUVRI&LW\/RJLVWLFV
8UEDQFRPPXQLWLHVDUHRIFRPSOH[VWUXFWXUHVLQYROYLQJPDQ\SOD\HUVDQGVWDNHKROGHUVUDQJLQJIURP
FLWL]HQV WRPHUFKDQWV DQGEXVLQHVVHV WKH WRZQV DGPLQLVWUDWLRQ LWV SROLWLFLDQV DQG VHUYLFHSURYLGHUV DV
ZHOODVWRXULVWVRURUJDQL]DWLRQVUHSUHVHQWLQJYDULRXVLQWHUHVWJURXSV:LWKLQWKLVSURMHFWWKHIRFXVZDVRQ
JURXSVRILPPLQHQWLQYROYHPHQWLQWKHXVHRIGHOLYHU\YHKLFOHV
'ULYHUVZHUHWKHPRVWREYLRXVJURXSDVWKHYHKLFOHVDUHWKHPRVWLPSRUWDQWWRRORIWKHLUZRUN7KH
GULYHUVSDUWLFLSDWLQJLQWKLVSLORWSURMHFWZHUHYHU\H[SHULHQFHGGULYHUVZKRKDYHEHHQZRUNLQJLQXUEDQ
GLVWULEXWLRQ IRUVHYHUDO\HDUV7KHDYHUDJHGULYHUV¶DJH LQYROYHG LQ WKHSURMHFWZDV\HDUVVRPHRI
WKHPWKRXJKKDYLQJKDGDGLIIHUHQWFDUHHUSULRUWRMRLQLQJWKH&(3VHJPHQWDVDGULYHU7KH\DUHDOOYHU\
IDPLOLDUZLWK WKHDUHDDQG WKHURXWHVDVVLJQHG WR WKHP:KHQ LQWHUYLHZHGDW WKHEHJLQQLQJRI WKHSLORW
PRVWRIWKHGULYHUVKDGDFOHDUXQGHUVWDQGLQJRIFKDUDFWHULVWLFVRIWUDGLWLRQDOIXHOV\VWHPVDQGDOWHUQDWLYH
IXHO V\VWHPV VXFK DV ELRIXHO 7KH NQRZOHGJH RI SOXJLQK\EULG WHFKQRORJLHV IXOO DQG PLOGK\EULG
WHFKQRORJLHV DV ZHOO DV %DWWHU\HOHFWULF YHKLFOHV %(9 ZDV OLPLWHG WKRXJK VHH )LJXUH  'ULYHUV¶
([SHULHQFH:LWK $OWHUQDWLYH(QJLQH 7HFKQRORJLHV 3HULRG W RIWHQ WKH WHFKQRORJLHV QRW NQRZQ WR WKH
GULYHUV'HVSLWHWKLVODFNRINQRZOHGJHRIWKHWHFKQRORJLHVDQGQRSUHYLRXVGULYLQJH[SHULHQFHZLWKVXFK
YHKLFOHV DOO GULYHUV VKRZHG D YHU\ SRVLWLYH DWWLWXGH WRZDUGV WKH SURMHFW DQGZHUH NHHQ RQ WHVWLQJ WKH
YHKLFOHV


)LJ'ULYHUV¶([SHULHQFH:LWK$OWHUQDWLYH(QJLQH7HFKQRORJLHV3HULRGW
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$QDO\VLVRI)LQGLQJV
7KH UHVXOWV IURP WKH SLORW SURMHFW LQ %HUOLQ FDQ EH GLYLGHG LQWR WZR PDLQ ILHOGV RI LQVLJKWV ´KDUG
IDFWRUV´ IDFWRUV UHODWHG WR WKH WHFKQLFDO XVDELOLW\ RI )(9V IRU XUEDQ ORJLVWLFV DQG ³VRIW IDFWRUV´ WKRVH
UHODWHGWRWKHJHQHUDOVWDNHKROGHUV¶DFFHSWDQFH
$V IDU DV WKH WHFKQLFDO XVDELOLW\  WKH KDUG IDFWRUV RI )(9V IRU XUEDQ ORJLVWLFV LV FRQFHUQHG WKH
%HUOLQSLORW KDVSURYHQ WKDW WKHVHYHKLFOHV DUH D YDOLG DOWHUQDWLYH IRU WKH FXUUHQWO\XVHG IXHO DQGGLHVHO
SRZHUHGGHOLYHU\YDQVDQGORUULHVDVWKHEDWWHU\UDQJHSURYHGWREHVXIILFLHQWIRUWKHURXWLQJSDWWHUQVRI
ERWKVHUYLFHSURYLGHUV6RPHLQLWLDOFRQFHUQVRIGULYHUVDQGVKLIWPDQDJHUVUHJDUGLQJWKHULVNVUHODWHGWR
WKH)(9V¶KLJKYROWDJHEDWWHULHVGLGQRWODVWORQJ$OVRRWKHUDVSHFWVVXFKDVWKHHDVHRIXVHRIFRFNSLW
LQVWUXPHQWVDVZHOODV WKHVSDFH LQ WKHGULYHU¶VFDELQZKHUHFRQVLGHUHGVDWLVIDFWRU\RUHYHQSRVLWLYHRQ
DYHUDJH+RZHYHU WKHUH DUH VRPH LVVXHV HVSHFLDOO\ LQ WKH&(3 VHJPHQWZKLFKSRVH IXWXUH FKDOOHQJHV
VXFK DV WKH VSDFH DW GLVSRVLWLRQ IRU WKH WUDQVSRUWDWLRQRI JRRGV VHH)LJXUH'ULYHUV¶ )HHGEDFN7KH
EDWWHU\ VL]H DQG LWV ZHLJKW UHGXFH WKH SD\ORDG DQG DV D FRQVHTXHQFH GULYHUV SHUFHLYH WKH YDQV DV WRR
VPDOO


)LJ'ULYHUV¶)HHGEDFN
7KHSLORWSURMHFWDOVRVKRZHGWKDWGHVSLWHFRQFHUQVYRLFHGDWWKHEHJLQQLQJRIWKHWHVWVWKHFXUUHQWO\
H[LVWLQJLQIUDVWUXFWXUHGLGQRWFDXVHPDMRUFKDOOHQJHVRUREVWDFOHVWRWKHXVHRIHOHFWULFYHKLFOHVIRUXUEDQ
GHOLYHULHV:KHUHDV DW WKH EHJLQQLQJ W VKLIWPDQDJHUV YRLFHG WKH RSLQLRQ WKDW D SXEOLF LQIUDVWUXFWXUH
HQDEOLQJ WKHUHFKDUJLQJRI WKHYHKLFOHVZRXOGEHUHTXLUHG ODWHU LQWHUYLHZVWZKHUHPRUHDPELJXRXV
3XEOLFUHFKDUJLQJRSSRUWXQLWLHVZHUHRQO\RILQWHUHVWLQVSHFLILFFDVHVQDPHO\
x VKRXOGWKHXVXDORYHUQLJKWUHFKDUJLQJVKRXOGEHIRUJRWWHQ
x GXULQJXQDYRLGDEOHORQJHUKDOWVGXULQJGHOLYHU\URXWHVDQGURXWHVWRUHPRWHORFDWLRQV
x LQSODFHVZKHUHIDVWFKDUJLQJIDFLOLWLHVZHUHSURYLGHG
$V IDU DV ORUULHV DUH FRQFHUQHG WKHLU URXWH SDWWHUQ LQFOXGHV ORQJHU GLVWDQFHV IRU GHOLYHULHV DQG ERWK
VKLIWPDQDJHUVDVZHOODVGULYHUVPHQWLRQHGWKHIDFWWKDWOLPLWDWLRQRIPLOHDJHZRXOGUHVXOWLQDOLPLWDWLRQ
RI WKH XVH RI HOHFWULF YHKLFOHV XQOHVV UHFKDUJLQJ IDFLOLWLHV ZHUH SURYLGHG 7KH SLORW SURMHFW UHIOHFWHG
WKHUHIRUH WKDW WKH VWURQJHVW FKDOOHQJH IURP D WHFKQLFDO SHUVSHFWLYH IRU D PRYH WR DOWHUQDWLYH HQHUJ\
UHVRXUFHVUHVXOWVIURPWKHGLVWULEXWLRQSDWWHUQRIWKHSRWHQWLDOXVHULHGHOLYHU\VHUYLFHFRPSDQ\
$VIDUDVWKHVRIWIDFWRUVDVSHFWVUHODWHGWRWKHJHQHUDODFFHSWDQFHRIVWDNHKROGHUVDUHFRQFHUQHG
WKHUHVXOWVRIWKHUHVHDUFKDUHPRUHFRPSOH[$OOLQYROYHGGULYHUVDQGVKLIWPDQDJHUVDJUHHGRQWKHIDFW
WKDW WKH\ IHOW WKDW WKH UHGXFHG HPLVVLRQV QDPHO\ QRLVH DQG H[KDXVW HPLVVLRQV ZHUH DQ DSSUHFLDWHG
LPSURYHPHQW WR WKH YHKLFOHV DQG HVSHFLDOO\ WKH GULYHUV¶ UHDFWLRQV ZHUH JHQHUDOO\ YHU\ SRVLWLYH DQG
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HQWKXVLDVWLF$VIDUDVWKHSRVLWLYHLPSDFWRQHPLVVLRQLVFRQFHUQHGLWLVWREHH[SHFWHGWKDWDFKDQJHWR
)(9V IRU XUEDQGHOLYHULHV KROG WKHSRWHQWLDO RI FRQWULEXWLQJ WR DQ HPLVVLRQGHFUHDVH$FFRUGLQJ WR WKH
VXUYH\&(3VHUYLFHVKDG WR VWRSEHWZHHQDQGDOPRVW  WLPHVDGD\RQ WKHLUGHOLYHU\ URXWHV:LWK
HPLVVLRQV RI WUDGLWLRQDO GLHVHO IXHOOHG HQJLQHV LQFUHDVLQJ HVSHFLDOO\ GXULQJ WKH HQJLQH VWDUW DQG GXULQJ
DFFHOHUDWLRQ SURFHVVHV D FRQVLGHUDEOH HIIHFW LV WR EH H[SHFWHG RQ WKH RYHUDOO HPLVVLRQV ZLWKLQ D FLW\
FHQWUH2QO\ LQD IHZFDVHV WKHGULYHUV IHOW WKDWZKHQGULYLQJVORZO\HOHFWULFYHKLFOHVZHUHFDXVLQJVR
OLWWOHQRLVHWKDWSHGHVWULDQVFRXOGRYHUKHDUWKHPWKXVFDXVLQJDVHFXULW\LVVXH
7DEOH6KLIW0DQDJHUV¶)HHGEDFN
6KLIW
PDQDJHUV $FFHSWDQFHRI)(9VLQSHULRGW
([SHFWDWLRQVWRZDUGVFKDQJHVRI
UHJXODWLRQV
&(3 x $WWLWXGHWRZDUGVWKHFRQFHSWRI)(9V
YHU\SRVLWLYHRYHUDOO
x ÄQRGLIIHUHQFHWRWUDGLWLRQDOIXHODQG
GLHVHOSRZHUHGYHKLFOHV³
x ([SHFWDWLRQIRUWKHIXWXUHZLGHUVSUHDG
XVHRIHOHFWULFYHKLFOHVDGGLWLRQDO
UHFKDUJLQJVWDWLRQVLQSXEOLFDUHDVDQG
LQWHQVLYHXVHRIUHQHZDEOHHQHUJ\
VRXUFHVIRUHOHFWULFYHKLFOHV

x %XVODQHVVKRXOGEHRSHQWRHOHFWULF
YHKLFOHVLQRUGHUWRDYRLGWUDIILFMDPV
x (OHFWULFYHKLFOHVVKRXOGKDYHUHOD[HG
GHOLYHU\WLPHVIRUGHOLYHULHVZLWKLQ
SHGHVWULDQDUHDV
0H\HU	
0H\HU x ÄSRVLWLYHO\VXUSULVHG³x ÄDPD]LQJQRLVHUHGXFWLRQ³
x 9HU\DSSURSULDWHIRUXVHLQ%HUOLQEXW
QRWIRUHQWLUHIOHHW
x &XUUHQWEDWWHU\UDQJHOLPLWVXVHRI
HOHFWULFYHKLFOHV
x ([SHFWDWLRQIRUWKHIXWXUH)(9VZRQ¶W
IXOO\UHSODFHIXHODQGGLHVHOSRZHUHG
ORUULHVK\EULGWHFKQRORJ\LVDQ
LQWHUHVWLQJDOWHUQDWLYH
x %XVODQHVVKRXOGEHRSHQWRHOHFWULF
YHKLFOHVLQRUGHUWRDYRLGWUDIILFMDPV
x 6SHFLDOUDPSVIRUHOHFWULFYHKLFOHV
VKRXOGEHLQWURGXFHGDWVKRSSLQJ
FHQWUHVDQGVKRSSLQJPDOOV
x (OHFWULFYHKLFOHVVKRXOGKDYHUHOD[HG
GHOLYHU\WLPHVIRUGHOLYHULHVZLWKLQ
SHGHVWULDQDUHDV

*HQHUDOO\LWLVWREHVDLGWKDWERWKVKLIWPDQDJHUVVHH7DEOH6KLIW0DQDJHUV¶)HHGEDFNDVZHOODV
GULYHUVJDYHDSRVLWLYHIHHGEDFNLQUHJDUGWRWKHXVHRIHOHFWULFYHKLFOHSDUWLFXODUO\IRU&(3VHUYLFHVDQG
DOOGULYHUVVWDWHGWKDWWKH)(9V³HODWH´WKHP1RQHRIWKHPFRPHVWRDQHJDWLYHFRQFOXVLRQ(LJKWRIQLQH
GULYHUVDJUHHWKDWGULYLQJD)(9LVIXQ:KHUHDV&(3GULYHUVH[SHFWDZLGHUVSUHDGXVHRI)(9VLQWKH
IXWXUHWKRXJKGHOLYHU\WUXFNGULYHUVZHUHDELWPRUHKHVLWDQWDFFRUGLQJWRWKHPK\EULGWHFKQRORJ\LVDQ
DSSURSULDWHSURSXOVLRQV\VWHPIRUGHOLYHU\WUXFNV7KH\IHHOWKHOLPLWHGGULYLQJUDQJHLVLQKLELWLQJWKHIXOO
UHSODFHPHQW RI WUDGLWLRQDO HQJLQHV E\ HOHFWULF HQJLQHV %RWK SDUWLHV H[SHFW WKDW UHJXODWLRQV VKRXOG EH
DPHQGHG IRU HOHFWULF YHKLFOHV WKH\ VKRXOG EH DOORZHG WR XVH EXV ODQHV DQG UHOD[HG GHOLYHU\ WLPHV IRU
SHGHVWULDQDUHDVVKRXOGEHLPSOHPHQWHGIRUWKHP
6LPLODUO\ SRVLWLYH WR GULYHUV¶ DQG VKLIW PDQDJHUV¶ UHDFWLRQV ZDV WKH LQWHUYLHZHG QHLJKERUV¶ DQG
FXVWRPHUV¶ IHHGEDFN(VSHFLDOO\WKHUHGXFWLRQLQHPLVVLRQV±QRLVHDVZHOODVH[KDXVWHPLVVLRQVZHUH
DSSUHFLDWHG7KHLUDFFHSWDQFHZHQWWRWKHH[WHQWWKDWWKH\ZHUHVXSSRUWLYHRIWKHLGHDRIEDWWHU\FKDUJLQJ
SRLQWVLQSXEOLFVHH)LJXUH$FFHSWDQFH2I%DWWHU\&KDUJLQJ3RLQWV,Q3XEOLF6SDFHV$VLQWHUYLHZV
DQG TXHVWLRQQDLUHV UHYHDOHG PDQ\ &(3 GULYHUV FRPELQH VWRSV IRU VHYHUDO FXVWRPHUV E\ SDUNLQJ WKHLU
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YHKLFOH LQ RQH ORFDWLRQ DQG FDUU\LQJ WKH SDUFHOV E\ KDQG WR WKHLU ILQDO GHVWLQDWLRQ $V D FRQVHTXHQFH
GHGLFDWHGFHQWUDOO\ORFDWHGSDUNLQJED\VYHKLFOHVFRXOGEHUHFKDUJHGDW OHDVWSDUWO\UHFKDUJHVZRXOGEH
IHDVLEOH LI GHGLFDWHG SDUNLQJ ED\V ZLWK UHFKDUJLQJ IDFLOLWLHV ZHUH DYDLODEOH 7KHUHIRUH FXVWRPHUV DQG
QHLJKERUVZKHUHDVNHGGXULQJWKHLQWHUYLHZVZKHWKHUWKH\ZRXOGDFFHSWVXFKGHGLFDWHGSDUNLQJED\VDV
WKH\PLJKWWDNHXSFXUUHQWO\SXEOLFO\DYDLODEOHSDUNLQJVSDFH
,W LV WR EH VDLG WKRXJK WKDW REVHUYDWLRQV LQ FRQQHFWLRQ ZLWK WKH HOHFWULF YHKLFOHV IRU &(3 VHUYLFHV
UHYHDOHGWKDWH[LVWLQJGHGLFDWHGGHOLYHU\YDQSDUNLQJED\VDUHRIWHQQRWXVHGIRUYDULRXVUHDVRQVRQRQH
VLGHWKHVHED\VRIWHQUHTXLUHSDUNLQJLQUHYHUVHPDQHXYHUVZKLFKSRVHWKHULVNRIDFFLGHQWVLQWKHGHQVH
LQQHUXUEDQWUDIILFDQGZKLFKPRUHRYHUFRVWWRRPXFKWLPHIRU&(3VHUYLFHGULYHUV2QWKHRWKHUKDQG
WKHVHSDUNLQJED\VRIWHQDUHRFFXSLHGE\FDUVRURWKHUXQDXWKRUL]HGXVHUV7KHUHIRUHGHVSLWHWKHIDFWWKDW
WKHVHGHGLFDWHGSDUNLQJED\VPD\DGGIOH[LELOLW\WRWKHXVHRIWKHHOHFWULFYHKLFOHVDVWKHVKLIWPDQDJHUV
SRLQWHG RXW WKHLU SUDFWLFDO XVH LV OLPLWHG GXH WR HYHU\GD\ EXVLQHVV 7KH XVH RI WKHVH ED\V FRXOG EH
HQKDQFHGWKRXJKE\HQODUJLQJWKHORDGLQJ]RQHVWRPDNHIRUZDUGSDUNLQJHDVLHUIRU&(3GULYHUVDQGE\
VWULFWHUFRQWUROVRISDUNLQJRIIHQGHUV


)LJ$FFHSWDQFHRI%DWWHU\&KDUJLQJ3RLQWVLQ3XEOLF6SDFHV
$OO LQ DOO LW FDQ WKHUHIRUH EH VXPPDUL]HG WKDW JHQHUDOO\ VSHDNLQJ )(9V DUH D YDOLG DOWHUQDWLYH WR
WUDGLWLRQDOFRPEXVWLRQHQJLQHVIRU&(3XUEDQVHUYLFHV,QUHJDUGVWRORUULHVDQGWKHLUXVHIRUGHOLYHULHV
DFWXDOEDWWHU\UDQJHVVWLOOOLPLWWKHXVHRI)(9V+\EULGWHFKQRORJ\LVFRQVLGHUHGDQDWWUDFWLYHDOWHUQDWLYH
WKRXJK5HFKDUJLQJ IDFLOLWLHV LQ SXEOLF VSDFHV DQG HQ URXWHZRXOG EHZHOFRPH E\ WKH GHOLYHU\ VHUYLFH
SURYLGHUVLQRUGHUWRDGGIOH[LELOLW\WRWKHXVHRI)(9V7KHFXUUHQWLQIUDVWUXFWXUHGLGQRWOLPLWWKHSLORW
SURMHFWWKRXJK0RVWFXVWRPHUVZRXOGEHSUHSDUHGWRSRZHUVXSSO\VWDWLRQVDVORQJDVWKH\GRQ¶WEORFN
WKH IURQW ZLQGRZV RI WKHLU VKRSV 1LJKWWLPH GHOLYHULHV DUH DOUHDG\ SDUW RI FXUUHQW SUDFWLFH IRU IUHLJKW
IRUZDUGHUV DQG&(3V FXVWRPHUVZRXOG QRW DSSUHFLDWH WKHP$ UHOD[DWLRQ RI DFFHVV WR SHGHVWULDQ DUHDV
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ZRXOGEHZHOFRPHWKRXJK
7UDQVIHUDELOLW\
7KH YHKLFOHV WHVWHG ZHUH &(3 VHUYLFH YHKLFOHV DQG VPDOO ORUULHV WKXV EHLQJ UHSUHVHQWLQJ D YHU\
VSHFLILFFDVHRILQQHUXUEDQORJLVWLFV&RPSDQLHVOLNHWKRVHLQYROYHGLQWKHSURMHFWDUHWREHIRXQGLQDOO
XUEDQ DUHDV WKRXJK IUHLJKW IRUZDUGHU DQG &(3 VHUYLFHV 7KH JHQHUDO VHWWLQJ RI WKLV SLORW VXJJHVWV
WKHUHIRUHWKDWUHVXOWVDUHWUDQVIHUDEOHWRRWKHUPDMRUXUEDQDUHDVLQ*HUPDQ\DQGZHVWHUQDJJORPHUDWLRQV
DVVXFK,WZRXOGEHLPSRUWDQWWKRXJKWREHDULQPLQGWKDW6SHFLILFUHVXOWVUHODWHGWRXVHUDFFHSWDQFHDQG
EHKDYLRU LGHQWLILHG LQ WKH%HUOLQSURMHFWPD\YDU\EHWZHHQGLIIHUHQW ORFDWLRQVDQGKDYH WREHDQDO\]HG
DQGWDNHQLQWRFRQVLGHUDWLRQ
7KHURXWLQJSDWWHUQVLGHQWLILHGLQWKLVSURMHFWRIERWKWKH&(3VHUYLFHVDVZHOODVWKHRQHRIWKHIUHLJKW
IRUZDUGHUWKRXJKDUHOLNHO\WREHIRXQGLQRWKHUWRZQVDVZHOO6RPHFRPSDQLHVRSHUDWHURXWLQJSDWWHUQV
ZKLFKPD\LQFOXGHIXUWKHUVSHFLILFFKDUDFWHULVWLFVVXFKDVHJWKH836SDWWHUQZKLFKLVDOZD\VVHWXSLQ
DZD\ WKDW LW H[FOXVLYHO\FRQWDLQV ULJKW WXUQVDQGDYRLGLQJDQ\ OHIW WXUQ'HVSLWH WKHVHGHWDLOV WKHEDVLF
FKDUDFWHULVWLFV RXWOLQHG UHPDLQ XQFKDQJHG UHODWLYHO\ VKRUW GDLO\ GLVWDQFHV WKDW QHHG WR EH FRYHUHG
IUHTXHQW KDOWV VXGGHQ FKDQJHV WR WKH RULJLQDO URXWH GXH WR FXVWRPHU FDOOV FRPLQJ LQ RQ VKRUW QRWLFH
)XUWKHUPRUHLWFDQEHDVVXPHGWKDWDOVRRWKHUVHUYLFHVZLWKVLPLODUWUDIILFVWUXFWXUHVZLOOSURILWIURPWKH
DGYDQWDJHVRIHOHFWULFHQJLQHVWRWKHVDPHH[WHQWDVWKHVHUYLFHVLQ%HUOLQLQSDUWLFXODUWKHUHGXFHGQRLVH
DQGH[KDXVWHPLVVLRQV$VDFRQVHTXHQFHILQGLQJVRIWKHSLORWSURMHFWLQ%HUOLQFDQEHWUDQVIHUUHGWRRWKHU
GHOLYHU\ FRPSDQLHV EXW DOVR WR RWKHU VHUYLFHV ZLWKLQ XUEDQ DUHDV 7KLV FRXOG EH IRRG DQG EHYHUDJH
GHOLYHU\ VHUYLFHV KHDOWK FDUH VHUYLFHV IDFLOLW\ PDQDJHPHQW VHUYLFHV SKDUPDFHXWLFDO DQG PHGLFDO
WUDQVSRUWVHUYLFHVHWFVHUYLFHUHODWHGWUDQVSRUW+HEHVHWDO
'HVSLWHWKHOLPLWHGQXPEHURIYHKLFOHVWHVWHGLWFDQEHDVVXPHGWKDWWKHYDOLGLW\RIWKHXVHRIHOHFWULF
HQJLQHVIRUXUEDQORJLVWLFVHUYLFHVH[SHULHQFHGLQ%HUOLQLVWUDQVIHUDEOHWRRWKHUFLWLHV
&RQFOXVLRQVDQGRXWORRN
7KHSHULRGRIDOPRVWD\HDURYHUZKLFKWKHSLORWSURMHFWZDVDFFRPSDQLHGJDYHVRPHYDOXDEOHLQVLJKWV
LQWR WKHXVDELOLW\RIHOHFWULF YHKLFOHV IRUFRPPHUFLDO WUDQVSRUWDWLRQ LQFLWLHV7KHYHKLFOHV UDQJH LV VWLOO
OLPLWHGDQGLQYHVWPHQWVDUHKLJKFRPSDUHGWRWUDGLWLRQDOYHKLFOHV'HVSLWHWKHVHDVSHFWVDOOVWDNHKROGHUV
DJUHHGWKDWHOHFWULFYHKLFOHVFDQFRQWULEXWHWRDUHGXFWLRQRIQRLVHDVZHOODVRIORFDOHPLVVLRQVRIWKHODVW
PLOHGLVWULEXWLRQ )XUWKHUPRUH WKH WULDO UHIOHFWHG WKDW HYHQ WKRXJK NQRZOHGJH RI HOHFWULF YHKLFOHV ZDV
OLPLWHGDWWKHEHJLQQLQJRIWKHWULDOSKDVHGULYHUVEHFDPHHQWKXVLDVWLFDERXWWKHQHZWHFKQRORJ\$OOLQ
DOOXVHUDFFHSWDQFHZDVYHU\KLJKZKLFKLVDQLPSRUWDQWUHTXLUHPHQWIRUWKHVXFFHVVIXOLQWURGXFWLRQRI
HOHFWULFYHKLFOHV7KHVHKLJK OHYHOVRIXVHUDFFHSWDQFHZHUHFRPSOHPHQWHGE\ WKHSRVLWLYH IHHGEDFNRI
FXVWRPHUVDQGQHLJKERUVZKRFRQILUPHGWKDWWKH\SHUFHLYHGWKHHOHFWULFYHKLFOHVDVDFRQWULEXWLRQWRDQ
LPSURYHPHQWRI LQQHUXUEDQ WUDQVSRUWDWLRQV V\VWHPV$VDQRXWFRPH LW FDQ WKHUHIRUHEH FRQFOXGHG WKDW
WKLV SLORW SURMHFW RI)(9V IRU XUEDQGHOLYHU\ VHUYLFHV LQ%HUOLQKDV VKRZQ WKDW HOHFWULF YHKLFOHV DUH DQ
DSSURSULDWHDOWHUQDWLYHWRWUDGLWLRQDOFRPEXVWLRQHQJLQHV
7KHDSSURDFKFKRVHQDV\VWHPLFDQDO\VLVEDVHGRQDTXDOLWDWLYHHPSLULFDOUHVHDUFKZKLFKWDNHVLQWR
FRQVLGHUDWLRQDOOGLUHFWO\EXWDOVRLQGLUHFWO\LQYROYHGVWDNHKROGHUVLVDYDOLGDSSURDFKIRUDQDO\]LQJVXFK
DSLORWSURMHFW
)RUIXUWKHULQYHVWLJDWLRQLWZRXOGEHLQWHUHVWLQJDQGLPSRUWDQWWRDGGWKHIROORZLQJGLPHQVLRQVWRWKH
TXDOLWDWLYHDSSURDFKRIWKHFXUUHQWUHVHDUFK2QRQHVLGHLWZRXOGEHXVHIXOWRDGGDTXDQWLWDWLYHDQDO\VLV
7KLV FRXOG EH GRQH LQ WKH IRUPRI IXUWKHU WHVW FDVHV LQ RWKHU FLWLHVZLWK RWKHU IRUPV RI VHUYLFHV RU LQ
%HUOLQZLWKDGGLWLRQDOYHKLFOHV*HQHUDOO\LWLVWREHVDLGWKRXJKWKDWVXFKDTXDQWLWDWLYHDSSURDFKZRXOG
795 Verena Ehrler and Paul Hebes /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  786 – 795 
UHTXLUH DPRUHZLGH VSUHDGXVHRI HOHFWULF YHKLFOHV SUHIHUDEO\ )(9V DVZHOO DV K\EULG HQJLQHV LQ WKH
FRQWH[W RI FRPPHUFLDO VHUYLFHV LQ XUEDQ DUHDV 7KLV UHTXLUHPHQW IRU D KLJKHU QXPEHU RI YHKLFOHV DW
GLVSRVLWLRQ IRU WULDOV VWLOOSRVHVDFKDOOHQJH WKRXJK'HVSLWH WKH IDFW WKDW WKH ILUVWYHKLFOHVKDYHHQWHUHG
OLQHSURGXFWLRQWKH\DUHQRWZLGHVSUHDG\HW
2QWKHRWKHUVLGHDSDUWIURPWKHTXDQWLWDWLYHDQDO\VLVDORQJHUWHUPREVHUYDWLRQZRXOGEHRILQWHUHVW
DVWKLVZRXOGDOORZWRJDLQLQVLJKWVLQWRWKHXVDELOLW\RIHOHFWULFYHKLFOHVIRUFRPPHUFLDOSXUSRVHRQWKH
ORQJ UXQHJKRZGR WKH\FRSHZLWKH[WUHPH WHPSHUDWXUHVZKLFKFDQEHHQFRXQWHUHG LQ%HUOLQZLQWHU
SHULRGVDQGKRZUHOLDEOHLVWKHIXQFWLRQDOLW\RIEDWWHULHVDQGHQJLQHVRYHUORQJHUWHUPV
$OO LQ DOO LW FDQ WKHUHIRUH EH VDLG WKDW WKH SLORW SURMHFW LV DQ H[FHOOHQW ILUVW VWHS LQWR XQGHUVWDQGLQJ
ZKHWKHUHOHFWULFYHKLFOHVLQXUEDQFRPPHUFLDOVHUYLFHVZLOOILQGWKHQHFHVVDU\DFFHSWDQFHRIDOOLQYROYHG
VWDNHKROGHUVVRWKH\FDQFRQWULEXWHWRLPSURYLQJWKHWUDIILFVLWXDWLRQLQFLWLHV
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